In this paper, we establish some new Hermite-Hadamard-type inequalities for twice differentiable geometric-arithmetically s-convex functions.
Introduction
Let I be on interval in R. Then f : I → R is said to be convex, if
holds for all x, y ∈ I and t ∈ [0, 1].
One of the most famous inequalities for convex functions is Hermite-Hadamard's inequality. This double inequality is stated as follows: let f be a convex function on some nonempty interval [a, b] of real line R, where a = b, then 
where
and
for all a, b > 0, l ≥ 0 with a = b.
Now we turn our attention to establish inequalities of Hermit-Hadamard type for s-GA-convex functions. More recently, Shuang et al. [20] introduced the following concept of geometric-arithmetically s-convex function, based on which some inequalities of Hermite-Hadamard type for geometric-arithmetically s-convex functions are established. 
holds, for all x, y ∈ [0, b] and t ∈ [0, 1].
In [17] , Qu, Liu and Park establish the following inequalities of HermiteHadamard type for geometric-arithmetically s-convex functions:
holds, where G(s, l) and L(x, y) are given in (2) and (3), respectively, and
holds, where L(·, ·) is defined by (3) in Theorem 1.1.
holds, where G(·, ·) and H(·, ·) are defined by (2) Motivated by the above works, the purpose of the present paper is to use the above concept of "geometric-arithmetically s-convex function" to establish some new inequalities of Hermite-Hadamard-type for geometric-arithmetically s-convex functions.
Some new Hermite-Hadamard-type inequalities
To establish some new Hermite-Hadamard type inequalities for geometricarithmetically s-convex functions, we need the following lemma. 
Proof.
which implies that Lemma 1 is proved.
Remark 2.1. When n = 1, the identity (9) becomes
and when n = 2, the identity (9) becomes
Now we turn our attention to establish inequalities of Hermit-Hadamard type for s-GA-convex functions.
holds, where L(·, ·) are given in (3) and G(·, ·; ·, ·) is defined by
Proof. Making use of the s-GA-convexity of |f | q on [0, b], Lemma 1 and Hölder's inequality, we get
By the above inequality and the classical Pólya inequality, we have
where we have used the fact that 
Corollary 2.1. Under the conditions of Theorem 2.1, if we choose
holds, where we have used the fact that 
holds, where
, from Lemma 1, Hölder inequality, and Pólya inequality, we have
which completes the proof.
Corollary 2.4. Under the conditions of Theorem 2.2, if we choose s = 1, then the following inequality holds:
|I(f : n; a, b)|
Corollary 2.5. Under the conditions of Theorem 2.2, if we choose s = n = 1, then we get the following inequality:
|I(f : 1; a, b)| ≤ ln b − ln a 2 L 1− 1 q (a 3q q−1 , b 3q q−1 ) |f (b)| q + |f (a)| q 2 1 q ≤ ln b − ln a 2 a 3q q−1 + b 3q q−1 2 1− 1 q |f (b)| q + |f (a)| q 2 1 q .
Corollary 2.6. Under the conditions of Theorem 2.2, if we choose n = 2, then we get the following inequality:
|I(f : 2; a, b)| ≤ ln b − ln a 6 L 1− 1 q (a 4q q−1 , b 4q q−1 ) |f (b)| q + |f (a)| q s + 1 1 q .
Theorem 2.3. Let f : R 0 → R be a continuously twice differentiable function and f (x) ∈ L([a, b]) for 0 < a < b < ∞. If |f | q is an s-GA-convex function on [0, b] for s ∈ [0, 1] and q ≥ 1, then the following inequality

|I(f : n; a, b)|
≤
ln b − ln a n(n + 1) 
holds, where the Plica function Γ(α, s) is defined as
Corollary 2.7. Under the conditions of Theorem 2.3, if we choose s = 1, then we get the following inequality:
|I(f : n; a, b)| ≤ ln b − ln a n(n + 1) (q − 1)(a (n+2)q q−1 − 1) (n + 2)q ln a 1− 1 q × μ(b (n+2)q , 1)|f (b)| q + b (n+2)q μ(b −(n+2)q , 1)|f (a)| q 1 q .
Corollary 2.8. Under the conditions of Theorem 2.3, if we choose s = n = 1, then we have the following inequality:
|I(f : 1; a, b)| ≤ ln b − ln a 2 (q − 1)(a 3q q−1 − 1) 3q ln a 1− 1 q × μ(b 3q , 1)|f (b)| q + b 3q μ(b −3q , 1)|f (a)| q 1 q .
Corollary 2.9. Under the conditions of Theorem 2.3, if we choose n = 2,
then we obtain the following inequality:
holds,where μ(α, s)is defined as in Theorem 2.3.
Corollary 2.10. Under the conditions of Theorem 2.4, if we choose s = 1, then the following inequality holds:
Corollary 2.11. Under the conditions of Theorem 2.4, if we choose s = n = 1, then the following inequality holds: 
Proof. By
ln b 3q − ln a 3q , the corollary can be proved easily. 
By the classical Pólya inequality, we get
which completes the proof of Theorem 2.5. 
Proof. By which completes the proof.
